
IN THE CLAIMS: 

Please amend the claims as follows: 

1 . (cancelled! — — 

2. (currently amended) The system of claim 4 34i wherein said gravity 
gradiometer is a crossed dumbbell type gravity gradiometer. 

3. (currently amended) The system of claim 4 34± wherein said coarse stage 
isolation mount has a firs\natural frequency and said first natural frequency exceeds 
said second low pass cutof frequency. 

4. (currently amendeo) The system of claim 4 34^ wherein said coarse stage 
isolation mount controls a displacement of said fine stage isolation mount relative to 
said v e h i cl e aircraft . \ 

5. (currently amended) lie system of claim 4 furth e r comprising a mob ile 
v e h i c le including an aircraft, wherein said coarse stage isolation mount is mounted 
to jn said mob ile v e hic le aircraft anlg wherein said mob ile voh i c l o aircraft compr i s e s 
includes a navigation system and a Night control system, said flight control system 
and said navigation system interactinase-ae to control a flight path of said mob ile 
v e h i c le aircraft , said flight control system operable by at least one of a human pilot 
and an autopilot system. \ 

6. (currently amended) The systemraf claim 5 a wherein said coarse stage 
isolation mount communicates with said navigation system and flight control systems 
whereby accelerations of s ai d commun i cat i on c a us i ng said fine stage isolation 
mount to trav el a l ong a f li ght path th a t i s substant i a l ly smooth e r than sa i d f li ght path 
ef- are substantially less than accelerations of the aircraft during flight, and 
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consequently said fine stare isolation mount and said qradiometer are caused to 
travel along a smoother flight path than the mobi le v e hic le aircraft . 

7. (cancelled) 

8. (currently amended\The system of claim 4- 34 furth e r compr i s i ng 
including : 

a mob ile v e h i c le an aircraft housing said gravity qradiometer, said coarse 
stage isolation mount , and said \ne stage isolation mount and sa i d grav i ty 
gradiom e t e r . 

9. (cancelled) 

10. (currently amended) Theteystem of claim 8^ wherein said coarse stage 
isolation mount compr i s e s includes acontrol system for determining and controlling 
a the position of said fine stage isolatrpn mount in at least one of three translational 
degrees of freedom. 

1 1 . (currently amended) The sysfem of claim 10^ wherein said coarse stage 
isolation mount furth e r compr i s e s includes a control system for determining and 
controlling said position of said fine stage^solation mount relative to a smoothed 
representation of sa4d a flight path of said mob ile voh i c l o aircraft wh e r e sa i d 
contro lli ng i s constra i n e d by i nt e rior d i m e nsions of sa i d mob ile v e h i c le. 

12. (currently amended) The system of claim 10 2 wherein said fine stage 
isolation mount compr i s e s includes a control system for determining and controlling 
a the position of said gravity gradiometer in the\six degrees of freedom associated 
with motion of a rigid body. 

13. (currently amended) The system of cllim 12 a wherein said control system 
of said co a rs e fine stage isolation mount directs slid fine stage isolation mount 



towards a home position , \vh e r e sa i d hom e pos i t i on i s measured relative to said 
coars e stag e the aircraft . 

14. (currently amended) The system of claim A- 34* wherein said f i rst l ow pass 
cutoff fr e qu e ncy i s ad j ustab le l coarse stage isolation mount includes an adjustable 
control system for attenuating displacements of the qradiometer at various low pass 
cutoff freguencies according to motion characteristics of a selected v e hic le aircraft 
and acceleration response characteristics of said gravity gradiometer. 

15. (currently amended) Tfre system of claim 14 i wherein said fine stage 
isolation mount comprises a control system for determining and controlling a position 
of said gravity gradiometer in the six|degrees of freedom associated with motion of a 
rigid body. 

16. (cancelled) 

1 7. (currently amended) The system of claim 4€ 34, wherein said fine stage 
isolation mount furth e r compr i s e s includes : 

a base mounted on said coarse stage isolation mount ; 
a floater magnetically levitated relative to said base, said floater providing a 
mount for said gravity gradiometer; 

a plurality of accelerometers adaptedfoo measure said vibrations; and 
a plurality of position sensors adaptedvto measure a relative position of said 
floater with respect to said base in the six degrees of freedom associated with 
motion of a rigid bod y, and ^ 

sa i d bas e mount e d to sa i d co a rs e stag e i so l at i on mount. 
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18. (currently amended) The system of claim 17 i wherein said 
accelerometers are at leas^pne of linear accelerometersr-ovTOSseees and rotational 
accelerometers. 

19. (cancelled) 

20. (cancelled) 

21 . (currently amended) J^n apparatus for measuring gravity gradients 
comprising: 

a gravity qradiometer; 

a means for isolating , abov e ^a f i rst l ow pass cutoff fr e qu e ncy , displacements 
of the qradiometer above a first low pass cutoff frequency ; and 

a means for isolation , abov e afsecond l ow pass cutoff frequ e ncy , vibrations of 
the qradiometer above a second low pass cutoff frequency , where said vibrations 
are characterized by a minimum frequency, where said second low pass cutoff 
frequency is being greater than said firstlow pass cutoff frequency and less than 
said minimum frequency of said vibrations, and 

a grav i ty grad i om e t e r mount e d to said m e ans for i so l at i ng v i brat i ons; and 

wh e r e wherein said means for isolating vibrations is mounted to on said 
means for isolating displacements. 

22. (currently amended) The apparatu&of claim 2*1! wherein said means for 
isolating vibrations is a t lea st on e of a pn e umatic mount and a magnetically levitated 
isolation mount. 

23. (currently amended) A method for obtaining fine resolution gravity 
gradient data comprising: 
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transporting a gravity ©radiometer in a mobi le v e h i c le , sa i d mob ile v e h i cl e an 
aircraft experiencing accelerations and displacements; 

isolating, in a coarse stage, i so l at i ng, above a first low pass cutoff frequency, 
said accelerations and displacements; 

isolating, in a fine stage, i so l at i ng, above a second low pass cutoff frequency, 
said accelerations and displacements, where said accelerations and displacements 
are characterized by a minimum frequency, where said second low pass cutoff 
frequency is greater than said first low pass cutoff frequency and less than said 
minimum frequency of said v i brat i ons accelerations and displacements ; 

tracking a position of said mob i l e ^ v e h i c le aircraft in the six degrees of freedom 
associated with motion of a rigid body; 

during said isolating said accelerations and displacements in said coarse and 
fine stages, measuring gravity gradients using a gravity gradiometer; and 

tabulating said gravity gradients as a^unction of said position of said mob ile 
v e h i c le aircraft . 

24. (currently amended) The method of\claim 23 1 wherein said tracking 
comprises: 

identifying said position of said mob ile v e h i cl e aircraft using at least one of an 
inertial navigation system ( I NS) and a global positioning system (GPS) . 

25. (currently amended) The method of claim 24 1 wherein isolating said 
accelerations and displacements in said fine stage aomprises: 

measuring accelerations of a floater magnetically levitated relative to a base 
using electromagnets , sa i d f l o a t e r m a gn e t i ca ll y le v i t a ted r ela t i v e to sa i d base by use 
of ele ctromagn e ts ; 
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measuring r e lat i v e the\position of said floater with r e sp e ct relative to said 
base; and 

compensating for said a|celerations through variable application of current 
through said electromagnets. 

26. (currently amended) Tie method of claim 23 A wherein said isolating of said 
accelerations and displacements ira said coarse stage comprises: 

measuring accelerations of said fine stage, 

measuring relat i ve the position of said fine stage relative to the aircraft : and 
counteracting said accelerations measured through application of 
counteracting force to the coarse stage . 

27. (currently amended) The method of claim 26 A wherein said isolating of 
said accelerations and displacements \\ said coarse stage further comprises 
includes : 

determining said position of said fijie stage relative to said mob i le vohiclo 
aircraft : 

applying forces to said fine stage responsive to said position determined so as 
to reposition said fine stage towards a hom§ position in, and relative to, said mebHe 
veftiete aircraft . 

28. (cancelled) 

29. .(cancelled) 

30. (cancelled) 
J3.1.Jcu^ 

gradient measurements., # saidaircraft comprising! 
a gravity aradiometer mounted-in the. aircraft: 




a coarse stage isolation mount mounted in the aircraft adapted to attenuate, 
above a first low pass cutoff frequency, displacements , said coars e stag e mount e d 
w i th i n sa i d a i rcraft of the qradioVieter relative to a flight path ideal to the 
measurement of gravity gradient and 

a fine stage isolation mourat mounted on said coarse stage isolation mount 
adapted to attenuate, above a second low pass cutoff frequency, vibrations of said 
qradiometer relative to a flight pathiideal to the measurement of gravity gradient, 
where said vibrations are characterfeed by a minimum frequency, where said second 
low pass cutoff frequency is being gneater than said first low pass cutoff frequency 
and less than said minimum frequency of said vibrations, sa i d f i n e stag e i so l at i on 
mount mount e d to s ai d co a rs e stag e Iso l at i on mount; and 

a gr a v i ty gr a d i om e t e r mount e d \p sa i d f i n e stag e iso l at i on mount. 

32. (cancelled) 

33. (cancelled) 

34. (new) A gravity gradient measuring system for use in an aircraft 
comprising: 

a gravity gradiometer for mounting In an aircraft; 

a coarse stage isolation mount for ntounting in an aircraft adapted to 
attenuate, above a low pass cutoff frequenqV displacements of the gradiometer 
relative to a flight path ideal to the measurement of gravity; and 

a fine stage isolation mount carried bylsaid coarse stage isolation mount and 
supporting said gradiometer for attenuating, afeove a second low pass cutoff 
frequency, vibrations of the gradiometer relativg to a flight path ideal to the 
measurement of gravity gradient. 
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